Isolation and characterization of sulphated oligosaccharides released from bovine corneal keratan sulphate by the action of endo-beta-galactosidase.
A series of oligosaccharides has been isolated from the keratan sulphate peptidoglycan (3 M NaCl fraction) of bovine cornea after digestion with the endo-beta-galactosidase of Bacteroides fragilis. Structural information on the major oligosaccharides was obtained from (a) their susceptibilities to endo-beta-galactosidase before and after desulphation, (b) their elution positions on a column of Bio-Gel P-4 and retention times on a high-performance anion-exchange column and (c) negative-ion fast-atom-bombardment mass spectrometry. More than 75% of the oligosaccharides were sulphated unbranched poly(N-acetyllactosamine) sequences, (-3/4GlcNAc beta 1-3Gal beta 1-)n, and approximately 3% was the neutral disaccharide, GlcNAc beta 1-3Gal. The sulphated disaccharide, GlcNAc-SO-3 beta 1-3Gal, accounted for almost 35% of the oligosaccharide material while 40% consisted of four oligosaccharides, unbranched tetra-, hexa-, octa- and decasaccharides of poly(N-acetyllactosamine) type, having 3, 5, 7 and 9 sulphate residues respectively. Proton nuclear magnetic resonance studies at 500 MHz (Hounsell, E. F., et al. following paper in this journal) have shown that a sulphate residue is attached to the C-6 position of each N-acetylglucosamine and each internal galactose residue of these four oligosaccharides which express to varying degrees the antigenic determinants recognised by three monoclonal antibodies to keratan sulphate (Mehmet, H. et al., paper which follows the next paper in this journal).